
Acoustic studies of the large scale ocean circulation

Detailed knowledge of ocean circulation and its transport properties is

prerequisite to an understanding of the earth's climate and of important

biological and chemical cycles. Results from two recent experiments,

THETIS-2 in the Western Mediterranean and ATO_ in the North Pacific,

illustrate the use of ocean acoustic tomography for studies of the large

scale circulation. The attraction of acoustic tomography is its ability

to sample and average the large-scale oceanic thermal structure,

synoptically, along several sections, and at regular intervals. In both

studies, the acoustic data are compared to, and then combined with,

general circulation models, meteorological analyses, satellite

altimetry, and direct measurements from ships. Both studies provide

complete regional descriptions of the time-evolving, three-dimensional,

q large scale circulation, albeit with large uncertainties. The studies

raise serious issues about existing ocean observing capability and

provide guidelines for future efforts.
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Estimation problem

GCM errors:_

p(t + 1) = A p(t) + q(t)

Measurements:

y_.,.(t) = H(t)xo¢_(t) + r(t)

Residuals:

y(t)= H(t)x_(t) - y_.(t)

= H(t) p(t) - r(t)

Covariance matrices:

Cost function:

J = pT(o)P-lP(O) + E [rT(t)R-_r(t) + elr(t).Q-rq(t)]
t
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